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FEEGEHE © Na Cobaltates: from materials to correlations and topology

ZEEf: Henri Alloul KK (Laboratoire de Physique des Solides, Universite Paris—Saclay)
355 : Electronic topology in metallic kagome compounds is under intense scrutiny. I
shall present transport experiments in the specific Na cobaltate phase Nay/;3Co0; in which
NMR data have revealed that the ordering of the Na differentiates a Co kagome sub—lattice
in the triangular Co0O, layers. Hall and magneto-resistance (MR) data under high fields
give evidence for the coexistence of light and heavy carriers. At low temperatures,
the dominant zero field conductivity is due to light electronic carriers. Its
suppression by a B-linear MR, suggests Dirac like quasiparticles. Lifshitz transitions
induced at large B and Tunveil the lower mobility carriers. They display a negative
B2 MR due to scattering from magnetic moments likely pertaining to a flat band. We
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underline an analogy with heavy Fermion physics
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EEAE H : The Role of Valence—Skipping in the Recently Discovered Superconductor
In—doped GeTe

ZEEM: Markus Kriener & (RIKEN Center for Emergent Matter Science (CEMS))

S A major target in the field of superconductivity is to identify and understand
the mechanisms which control and increase the superconducting transition temperature
Te. About 30 years ago, Varma pointed out the possibility of enhanced superconducting
interactions in systems containing valence—skipping elements [1]. One example is In:

It skips its 2+ state and usually appears as In'" or In*. In GeTe, it replaces divalent
Ge giving rise to such a valence instability. GeTe itself is a wellknown multifunctional
system (cf., e.g., [2] and References therein). In spite of its semiconducting nature,

it exhibits metallic resistivity and superconducts below critical temperatures 7. < 350
mK due to Ge vacancies [3]. When doping In, the superconductivity is quickly suppressed.

Upon further increasing the In content, GeIn,Te exhibits a critical doping
concentration x. = 0. 12 where various properties change concurrently, among them the
crystal structure, the nature of the charge carriers, and a several orders—of-magnitude
enhancement and subsequent suppression of the resistivity [4]. Most importantly, a new
superconducting phase with monotonically increasing 7. emerges for x> x.. Simultaneously,
a crossover of the In valence state from 3+ to 1+ is observed. This subtle correlation
strongly suggests that the superconducting phase in Ge,In,Te is a direct consequence
of the valence instability of the In dopant. In this talk, we will present a comprehensive
discussion of the characteristic features of this solid solution and propose a model
which accounts satisfactorily for all observations.

[1] C. Varma, Phys. Rev. Lett. 61, 2713 (1988).

[2] M. Kriener, T. Nakajima, Y. Kaneko, A. Kikkawa, X. Z. Yu, N. Endo, K. Kato, M. Takata,
T.Arima, Y. Tokura, and Y. Taguchi, Sci. Rep. 6, 25748 (2016).

[3] R. Hein et al., Phys. Rev. Lett. 12, 320 (1964).

[4] M. Kriener, M. Sakano, M. Kamitani, M. S. Bahramy, R. Yukawa, K. Horiba, H.
Kumigashira, K. Ishizaka, Y. Tokura, and Y. Taguchi, Phys. Rev. Lett. 124, 047002 (2020)

PEEEA - HFEEE (EHEE R AR BB A e e BE B T)

HIF:9 420 H (k) 16:30-18:00

i - BRAER 6 5AE 5-201

fg  F o8l LA YU DR, PEan Xy A

A XA v AW EERE) A — 3 —

AR AR K ORI FEIN R FPER T, YA =R T 7 /mo—T YT )
BE B3y o —XOWRRRHEEP R P TR AT TV DR, Zogul ik
DEFITIIREIRICB T o~ A 7 ni B IEREINOERAH L. LD F, TOREEE R
T ODPRAEIR (K 10 mK) (2B DB~ A 7 0550 fEThY, ZHxrfEElc Lz

3/5



(6)

()

DOPILENT A N VIR TH S, BIEERT AN v 7RSI E2EHETHZ &
7o WG CE B 2R T 28N T-ILH 731 A TH 5.

ZDX DR RIZBWT, A IFAE L A=Y — GFEMHICE D~ 7 v JEHEE)
ERHWD Z & THRO TEWEIFI N — 2508 5 LIS e B~ A 7 o REiE 2 52
BlL7-. A A—P— 2P ERNCBEN T LE ST T —~Th 5725, HYIFiX
FBARFRET o T KR I W IR THM 2 TS TH LW EFHINCR D Z L& R
L7

A CIE, Z OMIREIREEICIIT 5 A — W —|ZBE U 7= [20BRE) A — % — | & T 5.
BEREN A ——D 7T A7 7 13H <, Scovil & Schulz-DuBois (25> T #4172 [Phys. Rev.
Lett. 2, 262 (1959)] 23, RIEZEBUITIE - TV otz Foxld, A1 VEL FERT
DA A L HND Z & THYRIRIZE W CEERE) A —— [HEIE ) Z2EH Lz, S5,
TNA ZADORHEZ ) E S (TEEREN A — W — 3R] HFEBARER 2 L 2R T

HEEEA - HFEEE (EHEE R AR BE B A e e BE R T)

HIRF : 9 A 26 H 16:30-18:00

BT - B 2 SAE 2-409

g F o9 Elm LA YD, PEan Xy A

ZEEEHE 1 A bound on energy dependence of chaos

AN AR L K PR R BRI IERD

BEE : We conjecture an upper bound on the energy dependence of the Lyapunov exponent
for any classical/quantum Hamiltonian mechanics and quantum field theories. The
conjecture states that the Lyapunov exponent as a function of the total energy grows
no faster than linearly in the energy, in the high energy limit, under plausible physical
conditions on the Hamiltonian. To the best of our knowledge this chaos energy bound
is satisfied by any classically chaotic Hamiltonian system. We provide arguments
supporting the conjecture for generic classically chaotic billiards and multi—particle
systems. The existence of the chaos energy bound may put a fundamentalconstraint on
physical systems and the universe.
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BHE : Hidden Charge Order and Magnetic States in Square—Lattice SriFey0;

ZERM : Darren Peets X (Technische Universitat Dresden)

BEZE : Since the discovery of charge disproportionation in the Fe0; square-lattice
compound SriFe,0; by Méssbauer spectroscopy more than fifty years ago, the spatial
ordering pattern of the disproportionated charges has remained “hidden” to conventional
diffraction probes, despite numerous x—ray and neutron scattering studies. We have used
neutron Larmor diffraction and Fe K—edge resonant x—ray scattering to demonstrate
checkerboard charge order in the FeO, planes that vanishes at a sharp second-order phase
transition upon heating above 332 K. Stacking disorder of the checkerboard pattern due
to frustrated interlayer interactions broadens the corresponding superstructure
reflections and greatly reduces their amplitude, thus explaining the difficulty to
detect them by conventional probes. I will discuss implications of these findings for
research on “hidden order” in other materials and also discuss some novel multiple—¢q
magnetic structures we have identified in SriFe0s.

HEEEA - HFEEE (EHEE R AR BB A e e BE B )

HIF: 2022 4= 11 H 15 H (¢k) 13:00-15:00

T AtRE R 1590 W TR REE= A 1-17T %

efg: SSRGS, B 281 Bl LA Y U DR

FEEEHE © Dynamical Mass Growth of Fermion with Bare Mass in Two Dimensions
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35S : We study dynamical mass generation of a fermion with and without a bare mass by
coupling with a massive vector field in two—dimensional space—time. To estimate a
non—perturbative effect on the fermion mass, we employ the Schwinger-Dyson equations
in the lowest—ladder approximation, which are solved by an approximated analytical
method and also by a numerical method. We define a “purely” dynamical mass as a remnant
after subtracting the bare mass from a total dynamical mass. We clarify dependence of
the purely dynamical mass on the bare mass of the fermion in various region of a coupling
constant. Especially we find that the purely dynamical masses growing from the different
bare masses coincide with each other at a specific value of the coupling constant where
a kind of a “duality” relation on the bare masses is satisfied.
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